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WHITE POND CITIZENS STUDY COMMITTEE

Executive Summary

Purpose:

The purpose of this investigation was to ascertain whether Maynard had sufficient water
resources looking out into the future 10, 25, 50 and 100 years.

Goal:
Take an inventory of current and potential resources evaluate each and determine needs,
growth, risks and any other parameters that could affect a continuous reliable source of
clean, potable water for town residents.

Methods:

A committee of citizens from various backgrounds was established, an engineering firm was
hired to provide technical assistance. The committee spent a year looking at the situation
from many aspects: history, tours, technical, alternatives, previous studies, MAPC
(Metropolitan Area Planning Council) growth projections, potential MWRA (Massachusetts Water Resources
Authority) membership, among others.

The committee interviewed both current and past DPW superintendents.

The committee made every attempt to quantify each of the parameters and enter them with a
score into a decision matrix. This minimized the potential of justifying a pre-conceived idea
and the effects of dominating personalities.

Parameters evaluated:

Current Capacity Water Quality (Discoloration, Cosmetic)
Growth Projections Potential Contamination

Supply Balance Potential Equipment Failure

State Regulations Potential Well Failure

Water Quality (Health) Watershed Concerns (at each source)

Cost of Operation Cost of Development

Ancillary Requirements Routing of Piping

Permitting Surface Water vs. Well Water vs. Combination

Tests Performed:

= An Engineering study was performed to evaluate the capability of all current resources
and what potential additional resources could be developed.
= Test borings on the efficacy of developing a new well site.

Observations:

= Town is heavily dependent on Rockland Ave. wells where a failure could bring down
the entire system.

= Technology and Management of Water Treatment Operations do not use latest best
practices.

= No performance metrics used on individual sites for optimization of maintenance and
operating costs.

=  Water quality (health) was very good, Water quality (cosmetic) is problematic

= Future requirements for growth can easily be offset by minimal conservation (low flush
toilets, etc.).
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= Some wells cannot be operated at designed capacity due to water quality issues limiting
their use for emergency backup.

Conclusion & Main Recommendation:

The existing system has adequate capacity for current needs but is at significant risk. There
is inadequate reserve capacity to handle an emergency situation. Should something happen
to an existing source for whatever reason, the Town wells would not be able to supply the
Town. The system should be expanded to provide adequate reserve capacity for
maintenance and emergencies.

There are several potential options for increasing reserve capacity:

White Pond,

Additional treatment and capacity at Old Marlboro Road,
An additional well at Green Meadow,

Development of a new well at White Pond and
Development of new wells in other areas.

It is the Committee’s finding that only the development of an expanded treatment plant at
Old Marlboro Road or the development of White Pond as a water supply source with a
surface water treatment plant are realistic options for the Town.

Out of these two choices, we were not able to pick a clear “winner” as they both have
limitations to their strong showing. White Pond is more expensive and Old Marlboro Road
Well could have potential supply and color issues.

Therefore it is our recommendation that the Town take a multi-path approach in pursuing
the option that best applies to the Town’s needs. While this may cost slightly more in
evaluation and engineering costs, it is clearly offset by a substantial savings in time. The
committee feels that time is not on our side and this issue should be dealt with in an
expeditious manner.

The recommended path is:

e Start the process of permitting with the federal and state government for easements for
a supply pipe from White Pond to the Town border,

Conduct jar tests to determine method and type of pilot tests at both sites,

Conduct pilot tests to characterize water quality and supply at both sites,

Obtain a project cost estimates for each option to within a +/- 15% range,

Begin process by allocating monies at fall 2012 Town Meeting using $80,000 from
available unused prior study authorization.

Other Recommendations:

Town should upgrade management techniques for the water system using performance
metrics. This can be done through a restructure of the current department or using an
outside firm similar to what is being done with the Sewer system.

Notes:

Additional details of recommendations in the full report.
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BACKGROUND

Department of Public Works (DPW) Superintendent Jerry Flood requested a study of Maynard’s
water sources which was voted at Town Meeting in the fall 2010. Jerry’s reason for this study
was grounded in the fact that Maynard relies exclusively on its wells to supply all of its water. He
wanted to ensure a safe, adequate, good quality supply of water for today’s needs and those of the
future which would allow for unforeseen events and regular maintenance of the wells. The Board
of Selectmen, following approval by Town Meeting (TM) of Fiscal Year 2011 (FY11) budget
expenditure from the Water Enterprise Annual Expense, Article #4, ordered a study of the town’s
water sources, both active and potential. As part of that study, an RFP was issued, the
engineering firm of Woodard and Curran was hired and the White Pond Citizens Study
Committee (WPCSC) was formed. (see Mission, page 9). Both these entities have been working
independently and jointly since Feb 2011. Attached to this report please find the final Woodard
and Curran (W &C) report with their recommendations.

While we have included an extensive history of Maynard’s water in the Appendix, page 38, a
quick mention here may help the reader understand how we have arrived where we are today in
regards to the town’s water supply. In the late 1880’s our town forefathers procured the rights to
White Pond through an act of the legislature. The Town then constructed a pipeline to bring the
water to town and to the treatment plant on Winter St. This pipeline was replaced in the early
1940°s. In the 1990’s, TM decided to discontinue the use of White Pond (WP) and to rely
exclusively on wells for our water. This was due to the Clean Water Act and new restrictions
placed on surface water used as a town’s water supply. Currently, the town has three well
locations: Old Marlboro Rd. (OMR), Green Meadow (GM) and Rockland Ave. (RA).

On page 7, please find a map of our current seven wells in these three locations and White Pond.
In Table 2 and Figure 2, you will then see a chart of our water usage from 1979-2010.

Maynard has a long history of supplying ample, good quality potable water to its residences and
businesses. It began with the acquisition of White Pond back in 1888 and completion of the water
distribution system in 1889. Since that time there have been many additions, changes, and other
improvements to the system including the wells added for diversity and insurance against
catastrophe. As a result of the Federal Clean Water Act of 1977 the use of White Pond
discontinued in the 1990’s and the town switched over completely in 2002 to well-water sources.

— ~ ™ <t N (o) N~
peseription Sz |2 |23 |2z |2c (2T |2
Location Old Marlboro Rd Green Rockland Ave.

Meadow
Max Permit 1090K gpd (gallons per day)
Max Yield 580K gpd 500K gpd 650K gpd | 619K gpd | 382K gpd | 504K gpd
(Mechanical Pumping Capacity)
Permit 870K gpd 380K gpd | 465K gpd | 287K gpd | 379K gpd
Effective Yield -0- [Color] 140K gpd 240K gpd | 300K gpd | 300K gpd | 170K gpd
(Average Flow Rate)
Table 1
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In 1995, the Massachusetts Department of Environmental Protection (MassDEP) revised the
surface water drinking standards for the Commonwealth of Massachusetts. As of 1994, treatment
of drinking water at White Pond consisted of disinfection only. This revision of the drinking
water standards resulted in a directive from MassDEP to provide additional surface water
treatment for drinking water from White Pond.

Across the country there were many communities that also had to cease using surface water
unless they conformed to the treatment regulations put forth by the Clean Water Act.

As prudent managers of our resources and following a long tradition of stewardship, the
Selectmen established our committee, The White Pond Citizen’s Study Committee (WPCSC), to
review the evolution of our water system to be sure that the Town can adequately continue to
supply the Town residents and businesses now and in the future.

This report honors that stewardship and details our approach to studying our resources and
making recommendations for its continuity.
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Thousands of Gallons 1000
Gallons per]

January February |March April May June July August September|October  |November |December |Total Annual Day
1979| 40,232 35,218 38,081 36,173 41,346 50,035 53,455 47,812 41,766 41,058 37,664 38,961 501,801 1,374.8

1980| #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1981 38,226 33,089 34,255 33,667 38,499 42,489 42,926 44,145 36,584 33,559 33,386 32,775 443,600 1,215.3
1982| 35,675 30,634 34,145 31,474 35,892 33,787 42,284 38,577 35,572 37,170 30,596 30,772 416,578 1,141.3
1983 29,543 25,600 28,133 28,137 31,049 34,620 40,353 33,998 33,704 29,599 29,980 28,587 373,303 1,022.7

1984 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

1985 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A HN/A #N/A
1986 28,901 25,425 28,517 28,452 31,828 32,330 33,224 28,942 28,732 24,939 24,990 24,990 341,270 935.0

1987| #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1988 28,408 26,673 28,997 27,116 31,089 40,864 36,951 33,322 29,759 27,627 26,377 27,215 364,398 998.4
1989 24,957 24,313 25,167 22,717 31,114 25,768 31,072 35,185 28,204 31,633 24,239 28,913 333,282 913.1
1990 28,384 23,343 21,945 23,374 31,866 30,517 37,947 29,286 28,644 31,509 26,470 28,551 341,836 936.5
1991 26,501 24,715 25,180 31,511 29,157 31,848 44,069 28,695 28,998 32,313 24,895 31,533 359,415 984.7
1992| 17,671 14,192 18,397 15,996 20,091 38,099 31,946 33,541 21,290 16,661 15,141 19,255 262,280 718.6
1993 15,067 15,841 19,324 17,140 17,384 39,448 30,964 29,463 19,215 18,687 20,738 13,452 256,723 703.4
1994 14,895 15,716 24,471 24,112 30,428 33,619 36,019 37,229 30,941 26,610 29,559 25,929 329,528 902.8
1995 24,722 24,753 24,034 24,634 31,938 31,395 36,738 40,486 29,603 31,349 24,493 23,133 347,278 951.4
1996 26,996 25,642 28,054 26,932 29,899 36,253 37,952 34,494 29,094 25,854 26,005 25,203 352,378 965.4
1997 25,657 23,056 26,197 25,601 32,040 28,978 41,504 39,324 30,406 29,062 24,014 26,562 352,401 965.5
1998 25,187 24,525 26,748 26,153 33,552 34,985 37,754 37,798 33,990 28,279 25,371 25,295 359,637 985.3
1999 23,334 23,833 29,274 25,678 30,763 50,643 29,022 34,295 27,099 24,751 31,898 23,883 354,473 971.2
2000 31,817 25,081 25,785 36,426 45,981 46,137 32,416 19,875 30,724 25,575 25,207 29,075 374,099 1,024.9
2001 26,030 25,009 25,337 40,599 35,861 37,016 33,741 28,874 28,597 22,891 20,738 24,882 349,575 957.7
2002 26,959 24,862 27,297 28,102 34,205 33,779 35,355 39,731 27,387 20,957 20,523 20,449 339,606 930.4
2003 23,528 20,596 22,975 20,937 24,594 27,096 29,884 25,857 22,066 20,456 19,848 19,510 277,347 759.9
2004, 18,062 20,726 23,306 24,146 26,972 30,173 29,453 28,587 25,600 23,412 23,085 24,918 298,440 817.6
2005 24,513 22,069 23,080 23,514 24,524 30,021 32,821 34,087 27,341 27,158 23,262 21,436 313,826 859.8
2006 24,321 21,868 21,584 22,036 25,784 26,018 28,874 29,251 23,946 23,221 21,759 24,750 293,412 803.9
2007 26,951 22,191 23,479 21,852 25,809 28,521 30,646 32,330 30,093 26,126 22,983 24,629 315,610 864.7
2008 22,366 19,743 24,197 24,997 27,172 30,979 30,236 28,015 27,218 23,680 22,858 23,697 305,158 836.0
2009 24,807 24,836 29,994 27,215 29,515 31,218 28,190 30,466 29,343 28,380 25,790 25,443 335,197 918.3
2010 25,142 24,941 30,465 30,022 34,771 32,321 33,944 32,465 27,284 25,534 21,988 23,519 342,396 938.1
2011 22,628 19,351 25,841 23,707 25,791 27,258 30,232 26,968 23,599 22,740 22,070 23,602 293,787 804.9

Table 2

500,000
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Figure 2

For a more expansive history of the water system please see Appendix, page 38.
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PURPOSE

The Selectmen established the WPCSC to look at the current sources of the water supply and
make recommendations, if any, on how to assure that the Town can continue the current level of
service and out into the future.

Given the history, evolution, and now the expectations of the Town’s residents and businesses for
a continuing supply of ample good quality water, we set about reviewing all aspects of the current
system so that we could understand how the sources of water fit into the overall system of supply.
While our name seems to imply concentration on the viability of White Pond, our charter from the
Selectmen was much broader and involved contracted engineering support to look at all possible
sources of water.

Specifically, the purpose of this investigation was to ascertain whether Maynard had sufficient
water resources looking out 10, 25, 50 and 100 years and how it would meet its obligations to the
Town’s residents and businesses as well as its legal obligations under State and Federal Clean
Water Regulations.

Mission Statement

“White’s Pond Citizen’s Study Committee (WPCSC) is a citizen comprised ad hoc body appointed by the
Maynard Board of Selectmen. It will be initially set at five (5) voting member with a Chairman appointed by
the Board of Selectmen.

The committee will be tasked with facilitating the success of the study being conducted by the engineering
firm of Woodard and Curran. This will include meeting with, advising and conveying public input from
various constituencies to the firm, the Board of Selectmen and the Town Administrator when relative and
appropriate.

The WPCSC will be asked to deliver a narrative or written report or recommendation to the Board of
Selectmen upon completion of the engineering sturdy. A final report on this matter should be available for
the annual town meeting 2011 and the WPCSC may be requested to participate in the report back to Town
Meeting.

The Board of Selectmen reserves the right to expand the size and scope of the committee if deemed
necessary and voted by the Board. The Board of Selectmen reserves the right to appoint associated non-
voting members and or invite participation from neighboring communities if they deem it appropriate and
beneficial.”
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GLOSSARY

Water

Potable Water

25 June 2012

Water covers 70.9% of the Earth's surface, and is vital for all known forms
of life. On Earth, 96.5% of the planet's water is found in oceans, 1.7% in
groundwater, 1.7% in glaciers and the ice caps, a small fraction in other
water bodies. Only 2.5% of the Earth's water is freshwater, and 98.8% of
that water is in ice and groundwater. Less than 0.3% of all freshwater is in
rivers, lakes, and the atmosphere, and an even smaller amount of the Earth's
freshwater (0.003%) is contained within biological bodies and
manufactured products.

Water on Earth moves continually through the hydrological cycle of
evaporation and transpiration (evapotranspiration), condensation,
precipitation, and runoff, usually reaching the sea. Evaporation and
transpiration contribute to the precipitation over land.

Safe drinking water is essential to humans and other life forms. Access to
safe drinking water has improved over the last decades. Studies have
shown there is a clear correlation between access to safe water and GDP
per capita. However, some observers have estimated that by 2025 more
than half of the world population will be facing water-based vulnerability.
Water also plays an important role in the world economy, it functions as a
solvent for a wide variety of chemical substances and facilitates industrial
cooling and transportation.

Water is a chemical substance with the chemical formula H,O. A water
molecule contains one oxygen and two hydrogen atoms connected by
covalent bonds. Water is a liquid at ambient conditions.

Drinking water or potable water is water pure enough to be consumed or
used with low risk of immediate or long term harm. Over large parts of the
world, humans who have inadequate access to potable water and use
sources contaminated with disease, pathogens or unacceptable levels of
toxins or suspended solids, leads to widespread acute and chronic illnesses
and is a major cause of death and misery in many countries. Reduction of
waterborne diseases is a major public health goal in all countries.

Water has always been an important and life-sustaining drink to humans
and is essential to the survival of all organisms. Excluding fat, water
composes approximately 70% of the human body by mass. It is a crucial
component of metabolic processes and serves as a solvent for many bodily
solutes. The United States Environmental Protection Agency in risk
assessment calculations assumes that the average American adult ingests
2.0 liters (~2.1 quarts) per day.

In Maynard (as in all Massachusetts municipal water systems), the water
supplied to households, commerce and industry is all of drinking water
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standard, even though only a small proportion is actually consumed or used
in food preparation.

Graywater Gray water gets its name from its cloudy appearance and is wastewater
generated from domestic activities such as laundry, dishwashing, and
bathing, which can be recycled on-site for uses such as landscape irrigation
and constructed wetlands.

Some definitions of graywater include water from the kitchen sink.
Greywater differs from water from toilets which is designated sewage or
blackwater to indicate it contains human waste.

Distilled Water Distilled water is water that has many of its impurities removed through
distillation. Distillation involves boiling the water and then condensing the
steam into a clean container. Distilled water has virtually no taste due to its
lacks of dissolved minerals.

Bottled distilled water can usually be found in supermarkets or pharmacies,
and home water distillers are available as well.

Di-ionized Water Deionized water, also known as demineralized water, is water that has had
its mineral ions removed, such as sodium, calcium, iron, copper, chloride
and bromide. However, deionization does not significantly remove
uncharged organic molecules, viruses or bacteria.

Ground water Water that collects or flows beneath the Earth's surface, filling the porous
spaces in soil, sediment, and rocks. Groundwater originates from rain and
from melting snow and ice and is the source of water for aquifers, springs,
and wells. The upper surface of groundwater is considered the water table.

Surface Water Surface water is water collecting on the ground or in a stream, river, lake,
wetland, or ocean. Surface water is naturally replenished by precipitation
and watershed runoff and naturally lost through discharge to evaporation
and sub-surface seepage into the groundwater.

The field of hydrometry is used to characterize surface water quality:

Class 1 is extra clean, fresh surface water resource used for conservation,
not necessarily required to pass through water treatment process, and
requiring only an ordinary process for pathogenic destruction and
ecosystem conservation where basic organisms can breed naturally.

Class 2 is very clean, fresh surface water resource used for consumption,
which requires ordinary water treatment process before use, for aquatic
organism of conservation, fisheries, and recreation.

Class 3 is medium clean, fresh surface water resource used for
consumption, but requires passing through an ordinary treatment process
before use, for agriculture.
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Class 4 is fairly clean, fresh surface water resource used for consumption,
but requires a special water treatment process before use, for industry.

Class 5 is the source which is not classified in class 1-4 and used only for
navigation.

Bedrock well is drilled into bedrock, tapping the S
cracks in the rock that carry water. A Bedrock AL L
well can be anywhere from 100’ to 500’ deep and
at times more. The well requires casing and a
pump to bring the water to the surface. Monitoring
of the water flow is performed to ensure adequate |~
water. Bedrock Wells are also called Artesian e

Wells. o

into bedrock

tend hundreds  10-20 feet of casing [

of feet into bedrock
to yield sufficient water

Two general types of gravel packing are used: 1)
the uniform grain-size
pack and 2) the graded
grain-size pack. The first
has in recent years been
widely accepted, especially when manufactured
screens are used, in which the opening sizes can -
be controlled. A shaft is drilled down to the water
table where a wider cone is created. Gravel is
inserted down into the cone followed by a water
pipe. In the first case the water pipe has a screen
attached at the end to prevent the infiltration of
sand. In the second case layers of sand and gravel
are built up to prevent the infiltration of sand.
Gravel pack wells are usually much shallower than bedrock wells, typically
18 to 50 feet but can be as deep as 600°.

bedrock fractures”

In any well, under non-pumping conditions, the level at which the water
resides in the well is known as the static water level. When the pump is
started, the water level will drop to a new level known as the pumping
level, and this level is a function of the pumping rate. The difference
between the static water level and the pumping level is referred to as the
drawdown.

OTHER TERMS:
Board Of Selectmen

Clean Water State Revolving Fund
Digital Equipment Corporation
Department of Public Works
Fiscal Year

Green Meadow Well
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MWRA
OMR
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RFP
SOW
™
SCADA
USGS
W&C
WMA
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Gross Domestic Product (a measure of economic activity)

Gallons Per Day

Metropolitan Area Planning Council
Massachusetts Department of Environmental Protection
Million Gallons Per Day

Massachusetts General Laws
Massachusetts Water Resources Authority
Old Marlboro Road Well

Rockland Ave. Well

Request For Proposal

Scope Of Work

Town Meeting

Supervisory Control And Data Acquisition
United States Geological Survey

Woodard and Curran (Engineering Firm)
MassDEP’s Water Management Act
White Pond (Surface Water)

Works Projects Administration

White Pond Citizens Study Committee

Massachusetts Water Resources Commission
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METHODS USED:

A committee of citizens from various backgrounds was established and an engineering firm was
hired by the Town to provide technical assistance. The committee spent over a year looking at
the situation from many aspects:

1.

Review of Regulations

There are numerous state and federal regulations which all municipal water suppliers must
adhered to. For evaluating potential sources, we limited our research to three main topics:

(1) a stated goal of 65 GPD per person for Massachusetts communities [with additional
capacity for industry, business, etc.];

(2) the requirement of a primary protective zone of 400 feet around any ground water
source, and;

(3) the further consideration of the Federal Clean Water Act of 1977 which requires
treatment of virtually any source that Maynard would develop.

Review of Status

The Town of Maynard currently has three main active water sources and one inactive
emergency backup source [White Pond untreated would require a boil water order]. The
active water resources are three separate well fields located in various parts of the Town.
The following section presents each of the four major water resources within the Town of
Maynard.

a. Rockland Avenue - The largest producing well field is the Rockland Avenue Well
field along Rockland Avenue near Route 27 on the Town border with Acton. This
well field consists of three wells which went on line in 2000. These wells are
known as “deep rock wells” as they extend to a depth of approximately 450 feet
below the ground surface into bedrock. These wells have a combined average
flow-rate pumped per day of 0.77 MGD (770,000 GPD).

b. Old Marlborough Road — A well field along Old Marlborough Road near the Town
border with Sudbury situated between Parker Street (route 27) and Great Road
(Route 117). The OMR well field consists of three wells installed circa 1963.
These wells extend down to 35 feet below the ground surface and are referred to as
gravel packed wells, as the well screen or inlet is surrounded by packed pea stone
or gravel. The pumps for these wells are rated to pump approximately 580,000
gallons per day. These wells currently only pump at an average rate of 140,000
GPD as a result of discoloration.

c. Green Meadow Well — A single well with treatment facility is located
approximately one half mile behind the Fowler Middle School along the border of
the Assabet Wildlife Refuge. This well was installed circa 1975 and extends down
to 72 feet below the ground surface. Similar to OMR, this well is also a gravel
packed well. The pumping capacity for this well is 650,000 gpd however, high
concentrations of iron and manganese in the ground water require additional down
time and maintenance lowering the total output of this well to approximately
240,000 GPD (although state certified to 380,000 GPD).
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d. White Pond — Since the decommissioning of the pond as an active source of
potable water in 1995, White Pond has served as an emergency source of water
capable of supplementing the Town’s need for drinking water and fire protection
should a catastrophic failure of one or more of the other sources occur. Though
offline, White Pond is still a viable water supply option, however, due to current
water treatment standards, water supplied from the pond would only be usable for
fire protection. Potable use of the water would require individuals to boil the water
or a temporary facility would be required to treat the pond water for the time this
source was in use.

3. Tours,

The committee arranged a tour of all of the well sites, the pond, water storage tanks and
water treatment facilities. This proved to be very useful in our evaluations as we were
able to link the physical facilities with the data accumulated from past studies, the
engineer’s report and our own investigations. (see Power Point presentation in Appendix,
page 42 & web address http://www.townofmaynard-ma.gov/documents/wpsc-water-
supply-photo-tour.pdf).

4. Technical,

a. Difference in wells, i.e. bedrock at Rockland Ave. (one of only three such wells in
Mass.) with all the rest being shallow gravel pack wells.

b. Since the 1960’s, the Town of Maynard drilled over 200 test wells throughout the
Town. Seven of those test well produced acceptable quantities of water and are the
seven active wells discussed herein.

c. Reviewed the potential events and failure modes for each of the wells, treatment
facilities and the pond.

d. We looked at the different potential technologies that could be used by either the
surface water option or by increasing the capacity by using ground water (wells)
which included Membrane filtration technology such as:

i. microfiltration
ii. ultrafiltration
iii. nanofiltration
iv. reverse osmosis
v. electrodialysis
vi. electrodialysis reversal
e. Besides the engineering study done by W&C, we looked at the potential of

additional test wells including the newly acquired Golf Course and potentially
joining the Massachusetts Water Resources Authority (MWRA).

5. Review of previous studies,

a. Town Meetings in the past have authorized many engineering studies of water
sources.
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b. In order to understand the continuity of the system and not to duplicate work
previously performed we created a subcommittee to research existing reports in the
DPW office archives and the Water Asset Study of 2004. A listing of those report
can be found in Appendix, page 76).

6. Metropolitan Area Planning Council (MAPC) growth projections,

a. The committee contacted the MAPC to obtain current and projected population
information for the town. This information was ascertain if population change was
anticipated and if a significant change in Maynard’s population in the future and
what, if any, effect, all this might have on our need for additional water (See
Appendix, page 57).

7. MWRA potential among others.
8. Interviewed current and past DPW superintendents & town officials, residents. (See
Appendix, page 69).
a. Assistance from Jerry Flood (DPW Superintendent),
b. Walter Sokolowski & Tom Sheridan (former DPW Superintendents),
Anne Marie Desmarais (former Selectwoman),

d. Mike Sullivan (Town Administrator).

9. W&C Coordination (attended many meetings)

a. Provided W&C with historical and resident perspective regarding water resources
and infrastructure. Provided a conduit to the engineering consultant to provide
community feedback.

b. Gantt Chart for project monitoring.
c. SOW.

10. Decision Matrix

In order to keep from just giving a group of personal opinions, the committee attempted to
qualify and quantify what seemed to be the most important concerns and considerations.
We did this in an Excel Spreadsheet Matrix where various parameters were established
and each parameter received an importance value. We then individually quantified a value
score for each parameter. The composite score lead us to our recommendations. (The
complete matrix is presented in the Appendix, page 94).

11. Engineering report from W&C (See page 111).
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TESTS PERFORMED:

An engineering study was performed by Woodard and Curran, the Town’s consultant, to evaluate
the capability of all current resources and what potential additional resources could be developed.
All physical tests were performed by the engineering firm, Woodard & Curran, including test
borings on efficacy of developing a new well site at White Pond. Details of those tests can be
found in the Engineer’s report in the Appendix page 111. They also provided a conceptual level
cost estimate.

While the committee is comfortable with the quality of the engineer’s work, we have concerns
about the scope of the work they performed.

® No detail to ROM costs so no good financial understanding of options.

e Unfortunately, the committee didn’t feel like it received answers to questions as promised
in the beginning interviews with W&C. One specific concern was a 300% increase in the
cost estimate for White Pond development between the preliminary report and the final
report with no explanation. We are still waiting for an answer as we feel the jump from $9
million to $16 million deserves a more detailed explanation.

The Committee also went back and looked at all previous engineering studies for continuity,
perspective and understanding of the bigger picture.
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EVALUATIONS & OBSERVATIONS BY SUBJECT:
Current Capacity

The Town’s current water supply consists of two gravel packed well fields (Old Marlboro and
Green Meadow) and one deep rock well field (Rockland Ave.). The Town used a combined
average daily consumption for 2010 of 938,000 GPD. The Town is permitted to withdraw an
average of 1,090,000 GPD under the Massachusetts Water Management Act. See Appendix, page
111 Section 2 for more details.

As previously mentioned, Maynard has over 200 test wells drilled over a number of years. The
breath and scope of these past investigations along with the 400 foot, Zone 1 buffer requirement
left only 2 general locations to locate new wells, the newly acquired golf course and the area
around White Pond.

In general, the Town of Maynard produces water that is of good quality; however, this water is,
with the exception of Rockland Ave., produced at a significantly reduced rate to maintain that
good quality.

The capacity of the Rockland Ave. facility is very large compared to other available sources. As
such, reduced water production from the Rockland Ave. facility places additional strain on the
remaining two well fields. To maintain water quality, these well fields currently produce
significantly less water than their capacity. At this time, the Old Marlborough and Green
Meadow wells can not produce quality water at a sufficient rate to maintain water levels in the
Town’s water storage tanks, as excessive pumping from these sources results in discolored water.
A situation similar to this occurred several years ago, where the Town purchased water on an
emergency basis from Acton due to 3 of 7 wells being down. If a similar situation should occur,
the Town could not supply users if Rockland Ave. went offline. Purchase of water from other
communities or implementation of other alternatives to provide water during emergency
situations may result in high costs due to cost premiums associated with immediate need for water
for drinking and fire protection and short time frame to implement these alternate plans.

Water Quality (Discoloration, Cosmetic) (from Appendix, Section 2, page 72)

At the Old Marlborough Road well field, the water pumped from wells No. 1 and 1A experiences
significant discoloration. This discoloration is a result of tannins from decaying matter. This
discoloration is more pronounced during periods of heavy pumping, consequently, Well No. 1
and 1A are presently only operated at approximately 25% of the rated capacity and Well No. 3 is
offline. For proposed recommendations at Old Marlboro Road Wells, see Appendix, Section 5.2
page 111.

Green Meadow Well No. 4 requires frequent cleaning due to clogging of the well screen with iron
and manganese. The clogging of the well screens prevents the well from pumping at its rated
capacity and requires the well to be shut down annually for maintenance reducing the well’s
overall production capacity. It should be noted that iron and manganese are frequently present in
groundwater and these constituents are found in water in all of the Town’s wells and the water is
adequately treated to remove them.

For a discussion on proposed treatment alternatives at White Pond, see Appendix, Sections 4.4.1
and 4.4.2. starting at page 111.

Iron & Manganese exists in all our wells but is currently being adequately treated.
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Water Quality (Health)

With proper treatment/filtration, all water sources under consideration are fully potable. The
Town tests the municipal water supply daily and provides a report to ratepayers annually.

Growth Projections

The Town of Maynard is not expected to grow significantly over the next 20 years. In 2008
Maynard’s population was 10,182 and the projection for 2035 is 11,449. See Methods in

Appendix, page 57 for more information.
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MetroFuture 2035 Update
Projected Population, Households, and Group Quarters by Municipality
MAPC Region (101 Municipalities)
March 8, 2011
POP = Total Population
HH = Households
POPinHH = Population living in Households

POPInGQ = Population living in Group Quarters (dormitories, barracks, correctional facilities, etc)

25 June 2012

MAPC data is based on build-out.

Municipality Maynard Acton Hudson Stow Sudbury
POP 2000 10,433 20,331 18,113 5,902 16,841
HH 2000 10,433 20,331 18,113 5,902 16,841
POPinHH 2000 (CTPS 7_23_07) 4,292 7,495 6,992 2,082 5,504
POPInGQ 2000 (CTPS 7_23_07) 10,422 20,189 17,985 5,873 16,647
Est Pop 2008 (CTPS 01_22_10) 11 142 128 29 194
Est HH 2008 (CTPS 01_22_10) 10,182 20,797 19,597 6,446 17,207
Est POPinHH 2008 (CTPS 01_22_10) 4,680 8,066 7,763 2,203 6,086
Est POPinGQ 2008 (CTPS 01_22_10) 10,171 20,629 19,469 6,443 16,972
HH 2010 11 168 128 3 235
POPinGQ 2010 4,593 8,305 8,412 2,811 6,304
POPinHH 2010 11 168 128 3 235
TotPop 2010 10,675 21,137 19,937 7,585 17,569
HH 2020 10,686 21,305 20,065 7,588 17,804
POPinGQ 2020 4,770 8,778 8,866 3,001 6,724
POPinHH 2020 11 168 128 3 235
TotPOP 2020 10,739 21,869 20,009 7,804 18,170
HH 2030 10,750 22,037 20,137 7,807 18,405
POPInGQ 2030 5116 9,287 9,552 3,109 7,243
POPinHH 2030 11 168 128 3 235
TotPOP 2030 11,205 22,730 20,689 7,846 19,081
HH 2035 11,216 22,898 20,817 7,849 19,316
POPInGQ 2035 5,230 9,455 9,778 3,145 7,413
POPinHH 2035 11 168 128 3 235
TotPOP 2035 11,449 23,140 21,170 7,939 19,531
HH Chg 2010_2035 11,460 23,308 21,298 7,942 19,766
POPInGQ Chg 2010_2035 637 1,149 1,366 334 1,109
POPinHH Chg 2010_2035 - - - - -
TotPOP Chg 2010_2035 773 2,003 1,233 353 1,962
%HH Chg 10_35 14% 14% 16% 12% 18%

Table 3

Low build out (see data sheet) — Based on available open space, current land use, and
MAPC projections, the Town of Maynard will not grow significantly in the next 25 years.
As nearly 100 percent of the Town is currently served by the Maynard water system, the
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Town does not face expansion of the system as a result of a large subdivision of open
space. Most of the projected growth for the Town of Maynard is a result of an infilling of
existing lots or increases in population density, i.e. apartment complexes, Town houses as
opposed to single family houses. This increase in population is offset by the departure of
manufacturing in the Town that once consumed large volumes of water. The attached data
sheet presents the projected increase in population through 2035.

Population thru 2035 is estimated to be approximately 11449 from the current 10750.

d. Population increases in Stow also considered low. Population projections for Stow are
similar to the Town of Maynard, however, for different reasons. While Stow maintains
ample open space and sub-dividable land, they do not provide public water or public
sewer, the zoning within the Town of Stow requires significantly larger minimum lot sizes
to allow for private wells and private wastewater disposal fields. Stow’s recent water
woes also contribute to this lack of population growth.

e. There is concern for the future of the source of Rockland Ave. well field as it might be
impacted by Acton’s growth and Stow’s if it should exceed MAPC projections.

f. Population increases in Acton and Sudbury will be considerable per MAPC.

In order to understand Maynard’s water needs we have looked at Maynard’s consumption over
the past 30 years (see Table 2).

a. During our study, Clock Tower Place (CTP) was granted some re-zoning allowing up to
500 apartments. This would have a substantial impact on any reserves built into the
system to cover emergencies. The Town average at present is approximately 100 GDP per
person. The State has established a goal of 65 GDP per person. If we use the State’s 65
gpd per person x 2 people per apartment (on average) x 365 days x 500 units then we have
additional usage at 23.7 million gallons. The Town is currently using 382 million gallons
of water annually. That represents a 6.2 percent increase that was not considered in
MAPC’s build out estimates discussed earlier. Our estimate ranges from 6% to a max of
12%. As comparison, peak demand at the time of DEC was approximately 1.3 Million
gallons per day. Potential of repeat is virtually non-existent.

b. There was discussion of a small brewery locating in Maynard. We did not feel that the
water use of a micro-brewery would be that significant and did not put that into our
calculations.

c. The impact of the “Smart Growth Initiatives” should have little or no effect on water use
in Maynard.

Future requirements for growth can easily be offset by minimal conservation (low flush toilets,
low flow shower heads, etc.). Massachusetts Department of Environmental Protection
(MassDEP) determines the amount of water the Town may use. This is accomplished by a water
withdrawal permit which is issued to the Town every 10 years. Currently and for the foreseeable
future, the town wide withdrawal limit is expected to remain at 1.09 million gallons per day,
however, MassDEP is continually pushing communities to become more efficient with water use.
It is anticipated that at some point in the future, the Town’s water withdrawal permit may be
reduced.
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Potential Contamination

The three groundwater well fields are protected from accidental contamination by the Zone I
requirements that require no development occur within 400 feet of the wells. White Pond, if it
were brought on line as a water supply source, is located near Hudson Road in Stow. Potential
contamination sources [not planned for treatment] that would adversely affect the pond include
salt runoff from the roadway as well as oil and grease drips from the vehicles, and catastrophic
events such as gasoline tanker truck spills. Surface water supplies are adversely affected more
quickly by drought conditions.

Supply Balance

The Town of Maynard’s water supply is heavily dependent on the Rockland Ave. deep rock well
field which provides a majority of the Town’s water. If one of the well fields should fail or be out
of commission for an extended time, the Town would not likely be capable of maintaining water
levels in the Summer Hill water storage tanks with water that is not discolored. It should be clear
that the Town could likely provide water that is suitable for consumption, however, water from
Old Marlborough Road well field would experience discoloration at the higher pumping rate
required to maintain water levels.

Though groundwater and surface water are regulated differently, they are inter-related. As noted
previously, surface water is more quickly affected by drought or precipitation when compared to
groundwater which is slower to drawdown under drought and recovers more slowly after
precipitation, however, effective management of our water resources requires both be managed
effectively to ensure continued quality product.

Surface and ground water are two separate entities, so they must be regarded as such.
However, there is an ever-increasing need for management of the two as they are part of
an interrelated system that is paramount when the demand for water exceeds the available
supply (Fetter 464). Depletion of surface and ground water sources for public
consumption (including industrial, commercial, and residential) is caused by over
pumping. Aquifers near river systems that are over pumped have been known to deplete
surface water sources as well. Research supporting this has been found in numerous water
budgets for a multitude of cities."

Response times for an aquifer is long (Young & Bredehoeft 1972), however, a total ban on
ground water usage during water recessions would allow surface water to better retain
levels required for sustainable aquatic life. By reducing ground water pumping, the
surface water supplies will be able to maintain their levels, as they recharge from direct
precipitation, runoff, etc.’

The above two paragraph reinforce the policy that diversity of water production sources is
beneficial. This would give Maynard a more stable water supply.

Town Meetings in the past have authorized many engineering studies of water sources and wells
but not many of the recommendations from these studies have been implemented especially those
concerning OMR. This study considered those findings and recommendations.

! Applied Hydrogeology, Fourth Edition by C.W. Fetter
“RA. Young and J.D. Bredehoeft Digital simulation for solving management problems with conjunctive groundwater and surface

water systems from Water Resources Research 8:533-56
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In addition to balancing supply of drinking water production, flexibility in the system must be
available to perform routine maintenance on the well and treatment infrastructure. This
maintenance requires the well infrastructure being maintained to be removed from service and
rely on the remaining wells during that time. Under current conditions, should Rockland Ave.
well field or treatment facility be removed from service, the other wells cannot provide water of
the quantity and quality.

The final components of balancing the water use of the Town are the Seasonal water bans.
Seasonal water bans are enacted annually to maintain water use levels below the limits assessed
by MassDEP for annual water use or to protect the water supply during drought. The typical level
1 water ban is enacted by the Board of Selectmen as Water and Sewer Commissioners late each
spring which limits water rate users to outdoor watering on odd/even days. As stated previously,
this ban is driven by water consumption limits during the historically driest period of the year.
(see Appendix, page 109).

Potential Equipment Failure

As a single point of distribution the treatment plant at Rockland Ave. services a single well field
of 3 individual wells. Should the plant go down for more than three days, there is not enough
redundancy in the system to supply the Town’s needs. As a result of a lightning strike and failure
of the filtration plant some years ago, the Town had to import water from Acton. If that had not
been available the Town would have had to take water from White Pond under an emergency
edict and boil our water before use.

Above we discussed that the other wells could not make up for an out of service Rockland Ave.
well, so then what would be other factors that could cause failure of Rockland Ave. wells? Some
potential causes are:

1) Earthquake could re-orient water flow to the well (very low probability — high impact),
2) Contamination from a severe surface chemical spill (low probability — high impact),
3) Contamination from a migrating underground plume (low probability — high impact),

4) Treatment plant offline for several days [covered by backup sources for example the two
storage tanks on Summer Hill] (moderate probability, low impact),

5) Treatment plant offline for extended period [insufficient backup source] (moderate
probability — moderate to high impact),

6) Well drying up (very low probability — high impact).
State Regulations Watershed Concerns

Protective Zone Status for Wells is not an issue as most of our existing wells have our 400-foot
buffer in each as required by Zone I regulation. Those wells that do not have a full buffer are
protected by wetlands and conservation areas that limit the potential for development that may
threaten the wells.

Obtaining and maintaining the Protective Zone for the Pond is more difficult. There are limits on
what property could be obtained by the Town for protection because there is already significant
development in the area. Hudson Road and Bruen Road border the pond on the north and eastern
sides of the White Pond. There is also a housing development east of the Pond. Some type of
mitigation would probably be required, either thru more rigorous filtration or some type of
containment.
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Regional water consortium

The committee was interested in pursuing a regional water consortium as a possible method to
reduce development costs by sharing those costs with neighboring Towns that also have an
interest in developing water resources. This was also one of the issues the Selectmen asked the
committee to address. Unfortunately, Town Counsel made a legal determination that the Town
did not have the right to offer this option to surrounding towns. As a result, the Committee did
not pursue a regional alternative; however, the Board of Selectmen may pursue regionalization or
cost/product sharing in the future.

This is an issue that we felt is not in our purview and rightly belongs to the Selectmen. Should
the Town ultimately decide to develop White Pond, the Town may wish to get a different legal
opinion or approach the legislature about modifying the grant of the White Pond resource.

One note of caution is that if the legislature is asked to modify the grant to allow for us to enter
into a regionalization plan, the Town could lose control of the resource altogether. Continued
non-use of WP might lead to loss of the rights to WP in the future.

You can review town counsel’s written legal opinion in the Appendix, page 65.

There is some precedence for sharing some of the White Pond resource with other entities. For
example the Town has a 50 year agreement in place with the Mass Fire Academy.

As a side note, consideration of a Treatment plant situated at WP rather than in Town would
allow for possible sale of water to other municipalities in the future if approved by Legislature.

Routing of Piping for White Pond Surface Water Supply

Four routes were reviewed by Woodard and Curran in the report in Appendix, Section 4. Page

111. Environmental and easement constraints are discussed in Section 4.1.1 and shown in Figure
4.

Other Routing options

In order to keep costs to a minimum, we looked at alternative pipe routings whose distance
savings might offset other costs. In addition to variants of following White Pond Road, we looked
at two other routings. One would be across Fish and Wildlife land, over FEMA-owned Tuttle hill
and hook into the current water system at Track Rd. The other possibility would be to come
across F&W using a path following Winterberry Rd. In this case, the treatment plant for White
Pond water would be located near the OMR treatment plant — a much shorter route.

None of the alternative routing options proved practical as both would require Archeological
studies that would delay the project and increase other costs beyond the savings. Additionally,
FEMA is predisposed against these possibilities. Working against their wishes would again raise
costs (legal and political capital) and delay implementation.

Permitting

Woodard and Curran researched available records and no available documentation granting
Maynard easement access from White Pond to Maynard was found.

White Pond Surface Water Treatment: In order to construct and maintain the piping from White
Pond in Stow to the Maynard town line, easements would need to be obtained from the Town of
Stow, the Department of Conservation and Recreation (DCR) and the Assabet River National
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Wildlife Refuge. These easements would require permitting as shown on Table 6 of the Woodard
and Curran Report. Table 6 also shows easements and permits required within the Town of
Maynard. Additional permitting would be required beyond obtaining the easements as shown in
Table 6.

Water has not been drawn from WP since circa 2002. During this time ownership of the land that
the Town would need to cross with pipes has changed and now involves working with multiple
agencies, state and federal such as Fish and Wildlife, FEMA, Etc.

It will now be necessary to obtain easements from these agencies. Initial inquiries seemed
encouraging but further research and legal expertise will be required and will require significant
time.

Old Marlboro Road Well Capacity and Treatment: Regulatory permitting for the color treatment
building include state and local permits as shown in Table 8 of the Woodard and Curran Report.

If the MassDEP changes the regulations/requirements to meet an updated or new withdrawal
permit every water district in the state would be in the same boat so the committee does not think
that is likely to happen.

Sustainability and Conservation Methods
Other sources such as rain water collection.
Ground water recharging.

Low flush toilets.
Other water conservation techniques

Example of Technology

The Town of Lincoln’s surface water treatment system uses a Siemens membrane system. These
systems apparently have a high start up cost but are very robust in that it should need minimum
attention for 8-10 years. They did indicate that they shut down the ground water system during
the summer and use only surface water. On an annual basis they estimate the usage is 80%
surface water and 20% ground water and that the water quality is considerably better using
surface water.

Financial
Grants and Financial Assistance

1. The Drinking Water State Revolving Fund (DWSREF) is a federal-state financing mechanism
that subsidizes water quality improvement projects that are undertaken by local governments.
The standard term is 10-20 years and an interest rate of 2%. There is also the possibility of a
zero percent rate if the project meets additional requirements. The program will operate with
approximately $100-125 Million in annual financing. The committee believes the Town
would be eligible for that additional financial assistance.

We looked at all the current operating information and the Town seems to be running the
operation on a pay-as-you-go situation with little planning for future replacement costs of the
source or distribution infrastructure. Limited data was provided for the Table 4 so the only
information from which to make a decision was the rate structure calculation done by W&C some
years ago. Although the table shows that the equipment is beyond its expected life, the equipment
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is functional and continues to be maintained. However, as part of a master plan the table should
be completed and used as a guide for future expenditures.

Concrete

Desc
Well 1
Well 2
Well 3
Well 4
Well 5
Well 6
Well 7
White
Pond
Tank
Steel
Tank

Location Old Marlboro Rd Green Rockland Ave. Stow Summer Hill
Meadow
Max Permit 1090K gpd (gallons per day)
Gross Yield 580K gpd |500K gpd 650K gpd (465K gpd (287K gpd (379K gpd [720K gpd |1500K 3000K

Gallons |Gallons

Effective Yield |-0- [Color] |280K gpd 220K gpd (465K gpd (287K gpd (379K gpd [0 gpd
Type Gravel 30 ft deep Gravel 72 Bedrock Surface
ft deep Water
Date Put in 1973 1973 1980 1980 2002 2002 2002 1888 1889 1972
Service
Expected life® 25 25 25 25 25 25 25 25 50 50
Retirement
Date
Remaining Life
(years)
Replacement
or rehab cost
Life of
Replacement
Operational
Cost (annual)
Percent
uptime
(days/month)
Operational
cost/gal

OH Gallons %
PM Schedule
Repair History

1991

500K 500K

L DPW

Table 4
Notes:
1. Gpd = gallons per day
Kgpd = thousand gallons per day
OH = Overhead
PM = Preventative Maintenance

Bl S

Cost of Operation (in 2011 dollars)

Estimated operation and maintenance costs for the three recommended options in Woodard
and Curran’s report (Appendix, starting at page 111) are:

White Pond Surface Water Treatment: $250,000/year,
Old Marlboro Well Color Treatment: $150,000/year,
Well No. 4 — New Well Source Development at Green Meadow: $125,000/year .

Cost of Development (in 2011 dollars)

? This is for the infrastructure only.
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Estimated Design and Construction Cost for the three recommended options in Woodard and

Curran’s report (Appendix, page 111) are:

White Pond Surface Water Treatment: $14,375,000 (treatment plant at White Pond &
associated piping),

White Pond Surface Water Treatment: $16,100,000 (treatment plant in Maynard & associated
piping),

Old Marlboro Well Color Treatment: $3,908,425,

Well No. 4 — New Well Source Development at Green Meadow: $3,137,550.

One can find background cost information about the water system in the Appendix, page 91. We
took what appears to be two typical Sewer & Water bills (Table 5 & Table 6) and took out the
sewer portion and calculated in projected impact of each of the three options presented by the
Engineering firm in their report. We used the amounts projected by the engineering report
[though the committee believes they are on the high side].

Cost Comparisons — Typical Bills: Because of the staggered rates based on quantity used, we
calculated the yearly amounts to avoid distortion that shorter periods would create. Columns 2, 3
& 4 show the current charges. Columns 5, 6 & 7 show the projected charges should the Town
vote to choose the White Pond option. The annual cost would increase from $973.77 to
$1,305.91 or an increase of $332.14 for the year or an increase of about a cup of coffee per day at
$0.91.

The second grouping in Table 5 uses the same logic and shows the Old Marlboro Road
improvement at $1,084.48 for the year which is an increase of $110.71 or $0.30 per day.
Columns 5,6 & 7 shows the upgrade to the Green Meadow well at $1,062.34 or $88.57 extra per
year, a $0.27 daily extra charge.
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4-Dec-11

Comparison of Current Water/Sewer Costs and Proposed Water Improvement Options

Current (2011) [ Add White Pond (increase water costs by 90%)

Total Water Cost | Total Sewer Cost Water/Sewer Bill[Total Water Cost [Total Sewer Cost [Water/Sewer Bill
1st Quarter Bill $98.14 $159.84 $257.98| $186.47 $159.84 $346.31
2nd Quarter Bill $94.52 $154.51 $249.03 $179.59 $154.51 $334.10
3rd Quarter Bill $83.37 $138.08 $221.45 $158.40 $138.08 $296.48
4th Quarter Bill $93.01 $152.29 $245.31 $176.73 $152.29 $329.02
Annual Cost $973.77| Annual Cost $1,305.91
Ave. Daily Cost $2.67| Ave. Daily Cost $3.58
Percent Increase 34%
Dollar Increase Annually = $332.14
Increase per day = $0.91
Total Per Day = $1.92

Improve Old Marl. Wells (increase water costs by 30%) |

New GM Well (increase water costs by 24%)

Total Water Cost | Total Sewer Cost Water/Sewer Bill[Total Water Cost |Total Sewer Cost [Water/Sewer Bill
1st Quarter Bill $127.58 $159.84 $287.42) $121.69 $159.84 $281.53
2nd Quarter Bill $122.88 $154.51 $277.39 $117.21 $154.51 $271.72
3rd Quarter Bill $108.38 $138.08 $246.46) $103.37 $138.08 $241.46)
4th Quarter Bill $120.92 $152.29 $273.21 $115.34 $152.29 $267.63

Annual Cost $1,084.48 Annual Cost $1,062.34
Ave. Daily Cost $2.97| Awe. Daily Cost $2.91
Percent Increase 11% Percent Increase 9%
Dollar Increase Annually = $110.71 Dollar Increase Annually = $88.57
Increase per day = $0.30 Increase per day = $0.24
Total Per Day = $1.31 Total Per Day = $1.25
Table 5

Table 6 is similar to Table 5 as a typical bill but slightly less money.

4-Dec-11

Comparison of Current Water/Sewer Costs and Proposed Water Improvement Options

Current (2011) [ Add White Pond (increase water costs by 90%)

Total Water Cost | Total Sewer Cost Water/Sewer Bill[Total Water Cost | Total Sewer Cost |Water/Sewer Bill
1st Quarter Bill $77.64 $129.65 $207.29|| $147.51 $129.65 $277.16
2nd Quarter Bill $92.41 $151.40 $243.82] $175.58 $151.40 $326.99
3rd Quarter Bill $82.76 $137.20 $219.96 $157.25 $137.20 $294.45
4th Quarter Bill $76.73 $128.32 $205.05 $145.79 $128.32 $274.11
Annual Cost $876.11 Annual Cost $1,172.70
Ave. Daily Cost $2.40| Awe. Daily Cost $3.21
Percent Increase 34%
Dollar Increase Annually = $296.59
Increase per day = $0.81
Total Per Day = $1.72

Improve Old Marl. Wells (increase water costs by 30%) |

New GM Well (increase water costs by 24%)

Management

Total Water Cost | Total Sewer Cost Water/Sewer Bill[Total Water Cost | Total Sewer Cost |Water/Sewer Bill
1st Quarter Bill $100.93 $129.65 $230.58|| $96.27 $129.65 $225.92
2nd Quarter Bill $120.13 $151.40 ‘$271.54|| $114.59 $151.40 $265.99
3rd Quarter Bill $107.59 $137.20 5244.79 $102.63 $137.20 $239.82
4th Quarter Bill $99.75 $128.32 $228.07 $95.15 $128.32 $223.47

Annual Cost $974.97 Annual Cost $955.20]
Ave. Daily Cost $2.67| Ave. Daily Cost $2.62
Percent Increase 11% Percent Increase 9%
Dollar Increase Annually = $98.86 Dollar Increase Annually = $79.09
Increase per day = $0.27 Increase per day = $0.22
Total Per Day = $1.17 Total Per Day = $1.12

Table 6

Technology and Management of Water Treatment Operations do not use latest best practices.
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There are no performance metrics used on individual sites for optimization of maintenance
and operating costs.

The committee could not obtain all the information it requested. While we were free to search
out any information, little information was supplied. For example, the committee requested
on several occasions for the data of the different treatment facilities to estimate relative cost of
operation among the different facilities. This info is supposedly sent electronically to the state
but was never provided to the committee. Additionally, when we asked the engineers for
explanations of the differences between their preliminary report and their final report, we
never received a clarification from W&C and management told us that the contract was
closed. These issues remain unanswered.

There was no ability in the water department to describe operational costs and inaccurate
records from town reports were unable to be verified or corrected. There are no performance
metrics other than water quality records mandated by the state which were not received by the
committee.

Decision Matrix
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a. The decision matrix is composed of two sections. In section one, we evaluated the
different criteria and gave each criterion an importance value from one to five (with
one as the lowest) by each member and then the average was calculated and sent to
section two. In section two, each member ranked the different sources on a scale of
one to five (one being the lowest) for each of the listed criteria. This gave us a
quantified value for each person’s opinion.

b. Because some people grade low and others higher, we also normalized the results to
create a score for each option (raw data is in line one and normalized data is darker
shaded in line two).

c. We used this matrix for each member to explain why they chose each value so that we
could have a factual and unemotional discussion on each item or the importance of
each item. This created an iterative process where members modified their scores
based on the reasons and facts discussed. The final of 10 iterations is in the Appendix,
page 94.

The committee made every attempt to quantify each of the parameters and enter them with

a score into a decision matrix. This removed justifying a pre-conceived idea and the
effects of dominating personalities.

25 June 2012 page 29 of 114 C:\_Data\MAYNARD\Whites'Pond Committee\Final Report 2012 Accepted.doc



WHITE POND CITIZENS STUDY COMMITTEE

CONCLUSIONS:

The existing system has adequate capacity for current needs with all well fields operating, even at
less than maximum output. However, should one or more of the well fields fail or become
temporarily unavailable, there is inadequate reserve capacity to handle an emergency situation
longer than three days. Should there be a failure of an existing source for whatever reason, the
Town’s existing water supply infrastructure would not be adequate to supply the Town. The
system should be expanded to provide adequate reserve capacity and system redundancy for
maintenance shutdowns and emergencies.

As we discovered the Town does have an ample supply of water available to meet its needs. This
is especially true as the Town drives towards the goal of 65 GPD. However, if the Town loses a
well for any reason it cannot meet the needs without having a “backup” supply available.

With the exception of the Rockland Ave. wells, our other wells cannot operate at peak efficiency
due to color and odor problems when the wells are pumped beyond a certain capacity. If,
therefore, something happens to the Rockland Ave. wells the Town would be unable to meet
Maynard’s daily water needs.

There are several potential options for increasing reserve capacity:

Surface Water Treatment at White Pond,
Additional pre-treatment at Old Marlboro Road,
An additional well at Green Meadow,
Development of a well at White Pond and
Development of new wells in other areas.

Locating the treatment plant at or near the town garage is not feasible because the land behind the
garage is now conservation land.

We reviewed a map of the town to see what additional locations could meet the Zone I
requirement of 400° from any existing development. The map showed very few possible sites and
many of those had already been tested in previous studies. The only exception was the Country
Club where the geology did not show any promise.

It is the Committee’s finding that only the development of the well at Old Marlboro Road with an
expanded treatment plant and the development of White Pond with a surface water treatment plant
are realistic options for the Town.

Out of these two choices, we were not able to pick a clear “winner” as they both have limitations
to their strong showing. White Pond is more expensive and Old Marlboro Road well could have
potential supply and color issues.

The committee chose not to include Woodard and Curran’s recommendation to install a new
water supply well at the Green Meadow Well and Treatment facility. This well was not
recommended as the existing well is maintenance intensive as a result of high iron and manganese
levels in the water at that location. While the Green Meadow Treatment facility has additional
un-used treatment capacity, the potential cost per gallon and maintenance downtime is not
appealing. We feel the cost / benefit of investing in the GM well or to develop Well #4 as past
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investments here have not paid off. This well has proven to be problematic in its continuing
water quality.

Under a long term emergency condition, an additional well at Green Meadow could be installed
in a relatively short time. While over the long term, an additional well at this location would
require significant resources, a new well could be used for a period of time while a new source
was constructed or upgraded. This would be relatively inexpensive compared to the Town
purchasing water from a neighboring town’s water operation.

Regarding a well located at White Pond, W&C reported that there was not enough space as there
is a 4 acre requirement. We are not sure if this is space for onsite disposal system and lagoon.
We asked if the 4 acre requirement could be reduced with an available sewer connection and
reduced emergency only lagoon. Also, could transmission pumping be reduced to one instance
and gravity flow to an in-Town site? It was determined that it could not.

Ultimately, the issue of siting of a well at White Pond was impractical due to the 400’ buffer
requirement limiting potential locations at the site. Also, the wells would have to be greater than
150’ from the pond leaving little area to drill. Test wells at those locations pumped less than
required. All things considered, it was removed as a viable option.

We agreed we need to determine, once and for all, whether it’s possible to improve both the
quantity and quality of water from OMR using new technologies to remove color. This well
could provide an adequate supply but after pumping to a certain number of gallons color appears.

If the decision is made to locate the water treatment plant in town, consideration of the Tobin land
being transferred from Conservation Commission to the town in order to locate the plant there
thus saving money is unrealistic.

Four routes were reviewed by Woodard and Curran in the report in Appendix, Section 4, starting
at page 111. Route 2 was recommended and is shown in Figure 3. Woodard and Curran
researched available records and no available documentation granting Maynard easement access
from White Pond to Maynard was found. Environmental and easement constraints are discussed
in Section 4.1.1 and shown in Figure 4.

Regarding construction of piping from White Pond, Woodard and Curran recommends open cut
methods since it is less expensive than trenchless technologies and there are no water bodies or
wetlands to cross. See Section 4.1.2 and Figure 5.

We determined that trenchless is not applicable as the current pipe is 8 inches in diameter and it
looks like a 12 inch pipe would be needed. It was suggested that the Town consider a 15 inch
pipe to reduce resistance and lower pumping energy costs. Normally trenchless is used when the
replacement pipe is approximately the same diameter as the original.

Fish & Wildlife have verbally stated that White Pond Road could be used. There is one section of
the old pipe route that is off the road and the Town would not be allowed to follow the old pipe.
The Town must follow the road the entire way. They consider the road to be “disturbed ground”
and would not be subject to all of the current regulations. Any route across ‘“non-disturbed
ground” would be subject to all new regulations including archeological investigations.

The Town is in the unique position to have an ample amount of water resources available to it.
The State Legislature granted the use of White Pond to Maynard back in the 19" century.
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With the long term outlook for water in the United States moving toward crisis levels, even in the
Northeast (although somewhat further out), there could and probably will be pressure to reclaim
White Pond for another Town. If Maynard does not show any interest in developing it, we could
lose this resource to another entity.

The committee feels that this should be a serious concern for the Town and that we need to take
some action to prevent losing this valuable resource. There are several things that the Town can
do to show its intent to maintain this resource for the Town.

Start the process of permits and easements across 31 party land as described in the
previous section (as recommended by the Committee)

Start the Phased study recommended by W&C as modified by the Committee’s
recommendations. At the end of the study, there should be enough information to
determine how the Town would like to proceed. (Also recommended by the Committee)

e Continue as is and hope for the best,
¢ Develop White Pond as a surface water resource solely for the Town of Maynard,

e Use the surplus capacity to sell water to surrounding Towns with legislative
approval,

e Approach the legislature about developing the resource on a regional basis.

Water quality (health) was very good; Water quality (cosmetic) is problematic. The quality of the
water obtained from the Town’s various well fields has been of good quality with green sand
filtration and disinfection. The Town provides a summary annually to the water rate payers.

The Committee has concluded, after study and observation, of our present water department, that
the department needs assistance to apply best practices to their daily operations, including on-
going appropriate training for all staff. Further, consideration should be given in order to ensure
accountability and improve efficiency, to contracting a management company to operate the water
department in much the same way that the sewage treatment is being handled.

While Green Meadow was included in the WC report, the Committee felt that there was not
enough capacity at that site to address the principle issue of capacity. This site has been
problematic in the past due to yield and coloration requiring high maintenance. There are very
high concentrations of iron and manganese.

In order to be thorough we looked at all potential sources including joining the MWRA.
However, the amount of money to develop a pipeline, join the group and the current rates were so
enormous that this option was discarded.
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RECOMMENDATIONS:
Expansion of Water Sources

It is the recommendation of this committee that the Town undertake a multi-phase approach to
increase the Town’s water supply redundancy and aesthetic quality of the Town’s drinking water.
While the evaluation and engineering costs are slightly higher under the proposed approach, these
preliminary costs will reduce the potential of spending additional money for construction of
multiple treatment options and/or changes in treatment technologies. It is anticipated that the
redundancy of the water supply would permit Town staff more flexibility in operation of the
various water supply wells and treatment facilities. This efficiency may result in an operational
and maintenance savings over time. While there is no anticipated condition that would result in a
failure of one or more of the water supply well fields or treatment facilities, the committee
believes that the costs associated with an unanticipated failure of any component (such as buying
water from a neighboring community or costs occurring as a result of a severe water ban) warrant
making these improvements within the next two years.

The use of a phased approach to providing the Town of Maynard with a second water source
capable of providing redundant, sufficient source of drinking water optimizes the time to
completion and the time value of money. This approach is the first step to intelligently selecting
appropriate upgrades to meet the Town’s goal of redundancy of water supply. The three
components include the following:

The committee recommends the following steps be undertaken to address the Town’s lack of
redundancy regarding its water supply:

e (Conduct preliminary “jar” tests with water from both Old Marlborough Wells and
White Pond to determine the constituents in each. Based on the constituent
components of the water samples, appropriate treatment technologies and
methodologies can be selected and implemented for pilot testing at each site.

e Conduct pilot tests at each site.

o Pilot Water Treatment Study for Old Marlborough Road Wells — The pilot
study at Old Marlborough Road wells will test various water treatment
technologies to remove the tannins that resulted in safe, yet discolored
drinking water observed under heavy pumping. These scaled down mobile
treatment systems will each receive water pumped from the Old
Marlborough Road wells with tannin discoloration. The water will be
treated by the various treatment systems under a variety of conditions, time
periods, tannin concentrations, and flow rates to determine the
effectiveness of each treatment system. Through the pilot test, samples of
untreated and treated water will be tested frequently.

o Pilot Water Treatment Study for White Pond — The pilot study at White
Pond will include employing various potential water treatment technologies
to treat water from White Pond. Each of the water treatment technologies
is a scaled down version of the treatment system that could be employed at
a treatment facility. These tests of each of the treatment technologies allow
the operators to determine the effectiveness of the various technologies,
chemical use, maintenance requirements, cost to operate the system.
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Samples of untreated and treated water will be analyzed at regular intervals
throughout the pilot study to observe conditions.

e Based on the results of pilot testing, a report presenting a summary of the results
will be provided along with project cost estimates for each option including capital
and operational estimates.

e Begin process by allocating monies at 2012 Fall Town Meeting. ($80,000 from an
unused prior study authorization may be available.)

e Begin the process of permitting with the federal and state government for
easements for a supply pipe from White Pond to the Town border.

e We are recommending that we proceed simultaneously with the testing at OMR
and begin the process to obtain the easements to WP. Though the Town has had
the rights to water at WP since 1888 by an Act of the Legislature, Maynard doesn’t
have a viable delivery system as the two older water delivery systems from the
pond to Maynard (1889 and 1941) are inadequate. Also, the Town does not have
documented easements for these two old pipelines. As getting proper easements
could be a lengthy process, getting started soon would be advantageous regardless
of whether White Pond is used or not.

Authorizing our approach to determine whether any of the new treatment technologies might
improve the OMR well will determine finally whether any more resources should be expended at
this site.

Permitting

Concurrent with the pilot testing, it is recommended that the Town obtain legal land easements
from Town of Stow, the Department of Conservation and Recreation (DCR) and the Assabet
River National Wildlife Refuge for the existing and proposed alignment for the water supply
pipes from White Pond to the Town’s distribution system. While throughout the years, the Town
has maintained an access agreement, obtaining land easements for the pipe alignment will
guarantee the Town the right to access this land and install and maintain the temporary or
permanent water supply and/or effluent pipe between the DPW garage on Winter Street and
White Pond. As some of the land requested for easement in Maynard is considered conservation
land, the Town will require a ruling by the legislature to release the land for use by the Town.

In addition to obtaining land easements for the pipe alignment, the Town should begin the
permitting process required to allow White